Background We aimed to determine the status of and factors associated with adolescent health care delivery and training in Europe on behalf of the European Paediatric Association-UNEPSA. Materials and methods A questionnaire was mailed to the presidents of 48 national paediatric societies in Europe. For statistical analyses, non-parametric tests were used as appropriate.
those with a GP/FDSA, and the mean upper age limit of adolescents was significantly higher than in those with the other systems. In the eastern part of Europe, the mortality rate of 10-14 year olds was significantly higher than that in the western part (p=0.008). Training in adolescent medicine was offered in pre-graduate education in 14 countries in the paediatric curriculum and in the context of paediatric residency and GP/family physician residency programmes in 18 and nine countries, respectively. Adolescent medicine was reported as a recognised subspecialty in 15 countries and as a certified subspecialty of paediatrics in one country. In countries with a PSPCA, paediatric residents were more likely to be educated in adolescent medicine than paediatric residents in countries with a GP/FDSA. Conclusion The results of the present study show that there is a need for the reconstruction and standardisation of adolescent health care delivery and training in European countries. The European Paediatric Association-UNEPSA could play a key role in the implementation of the proposals suggested in this paper. 
Introduction
Adolescence is a period of childhood with rapid developmental changes. During adolescence, experimentation with taking adult roles, relationships and responsibilities can put adolescents at risk. Key health challenges during adolescence are quite different to those during childhood and include injuries, sexual and reproductive health, unhealthy behaviours linked to the use of substances and to diet and physical activity, and mental health [9] . These challenges make adolescents individuals with special needs. Accordingly, one of the World Health Organization's (WHO) seven priority areas for action in the European context for improving the health and development of children and adolescents is adolescent health [37] . According to WHO policies, programmes and health service systems should be in place to work towards the following targets: healthy lifestyle development; prevention of risky behaviours; youth-friendly health services for reproductive health, including contraception, the prevention of unwanted pregnancies and the prevention and care of sexually transmitted infections (STI), human immunodeficiency virus (HIV) and other infectious diseases; youth-friendly counselling and health services for other health problems, such as violence and abuse; protection from exploitation and hazardous labour practices; the prevention of sexual, physical and mental abuse; healthy school environments that facilitate physical and psychological well-being; supportive home and community environments; the control of inappropriate adolescent-centred marketing; full immunisation; injury prevention; and relationship and parenthood education [37] .
As confidentiality is an indispensable element of adolescent health care, services aimed at reaching these targets should include confidentiality [11] .
Besides, the UN Convention on the Rights of the Child obligates the protection of children's rights by setting standards in health care with a core principle of nondiscrimination in their implementation [33] . The convention also states the upper age limit of childhood as 18 years.
By agreeing to undertake the obligations of the Convention, national governments have committed themselves to protecting and ensuring children's rights, and they have agreed to hold themselves accountable for this commitment before the international community [33] .
The European Paediatric Association-UNEPSA (the Union of National European Paediatric Societies and Associations), founded in 1976, represents more than three quarters of all European-continent countries [4] . It represents European paediatrics in the International Paediatric Association (IPA), stimulates professional contact between paediatricians from eastern and western Europe, and analyses various policies of paediatric care in continental Europe [10, 23] .
Due to the appeal of the fact that adolescent health is one of the WHO's priority areas for action, to improve the health and development of children and adolescents, in this paper, on behalf of the European Paediatric Association-UNEPSA, we aimed to determine the status of adolescent health care and training in Europe and the factors that were associated with adolescent health care and training, with the hope that the conclusions of this study will have practical implications in the fulfilment of the obligations of the UN Convention on the Rights of the Child.
Methods

Instrument
A questionnaire, which partly comprised the questions used by Katz et al. [23] in a study that investigated the demography of paediatric primary care in Europe, was developed by two members of the Turkish Paediatric Association. Contributions were requested from experts based in different countries. A European Paediatric Association-UNEPSA workshop was held on 26th June 2004 in Istanbul, Turkey, during the annual congress of the Turkish Paediatric Association to finalise the last version of the questionnaire.
The questionnaire is composed of nine specific questions regarding the delivery of care and eight specific questions regarding training in adolescent medicine (Appendix 1, available in the electronic supplementary material). The classification of the countries according to the organisation of adolescent primary health care delivery was made as indicated below.
Primary care systems for adolescents & Paediatric: more than 75% of children under the care of paediatricians & General practitioner/family doctor system: more than 75% of children under the care of a general practitioner/ family doctor & Combined: both the paediatrician and the general practitioner/family doctor offer care to almost equal numbers of children (50±25%)
Questions on the number of children in the country by age groups, the number of general practitioner/family doctors and paediatricians in the country, adolescent mortality rates (for groups 10-14 and 15-19 years of age) and percentages of adolescent mortality rates due to suicide, unintentional injuries, homicide, and obesity, number of new gonorrhoea and syphilis cases, birth rate and the rate of artificial termination of pregnancy among adolescents for the year 2003 were also included in the questionnaire (Appendix 1).
Procedures
Letters explaining the purpose of the study and questionnaires were e-mailed to the presidents of all member countries of the European Council and Israel beginning from October 2005 [29] . National presidents were asked to choose a distinguished adolescent health specialist from their country in order to respond to this questionnaire in a most accurately as possible manner under their patronage. Reminding e-mails were sent regularly in order to stimulate the participation of non-responding countries. Countries which did not respond before October 2006 were excluded from the study.
Information on the gross national income (GNI) per capita were obtained from the web site of the World Bank. Countries were divided into four groups according to their GNI per capita in the year 2005 as proposed by the World Bank [35] .
Statistical analysis
The Kruskall-Wallis one-way analysis of variance (ANOVA) test, Chi-square test, Fisher's exact test and Pearson's correlation test were used as appropriate.
Results
Responses were received from 29/48 countries (19/27 EU and 10/21 non-EU countries). The total population of the responding countries in the European Union comprised 85% of the population of the EU. The total population of the non-EU responding countries comprised 91% of the whole population of non-EU countries. Similar percentages were obtained for EU and non-EU countries concerning their adolescent populations; 83% and 90%, respectively. The results reported were from all 29 responding countries unless otherwise specified.
Delivery of care
Data on the demography of adolescent care are presented in Table 1 .
The proportion of adolescents with respect to the total population varied from 9.99% (Italy) to 20.03% (Albania).
There was a weak negative correlation between the proportion of adolescents with respect to the total population and the GNI (r=−0.54, p=0.003).
The distribution of primary care systems for adolescents in Europe is presented in Fig. 1 . In the countries with a paediatric system, the median number of adolescents per paediatrician was 848 (minimum: 386, maximum: 936). In the countries with a general practitioner/family doctor system, the median number of adolescents per general practitioner/family doctor was 204 (minimum: 153, maximum: 250).
The type of primary care system of adolescents was significantly associated with the GNI per capita of the country (p=0.017). The Dunn test revealed that those countries with a PSPCA had significantly lower GNIs per capita than those countries with a GP/FDSA (mean difference: $23,346.67; 95% CI: $9,190.37-$37,503.0; p=0.003).
Data on the demography of adolescent care given by paediatricians are presented in Tables 2 and 3 . Four countries (Denmark, Estonia, Portugal and the Netherlands) did not have any paediatricians working at the primary care. In Switzerland, it was stated that, in reality, there was no clear definition. It was indicated that, according to a previous study, the upper age limit of patients in paediatric practice depended mostly on the number of years that a paediatrician had been working in that setting. In the countries with a PSPCA, the mean upper age limit (18.66±0.81 years) of adolescents was significantly higher than those of countries with the other two systems (GP/FDSA: 15.5±1 years; combined system: 15.85± 3.52 years) (both p<0.05).
While 15 of the 29 countries had some kind of special inpatient wards for adolescents, 12 did not. Two of the countries responded as "I do not know" (Denmark, Luxemburg). Eighteen of the countries had some kind of special outpatient clinic for adolescents, while nine did not. One country (Denmark) answered this question as "I do not know." In Norway, as a part of the primary care system, school health services, mostly run by school nurses, gave service to children up to 18 years of age.
Data on the demography of primary health care for adolescents regarding "National screening and/or preventive services provided to adolescents" are presented in Table 4 .
Twenty-eight of the countries had some kind of national/ governmental screening or/and preventive health programmes for adolescents. There were no such programmes in one country (Greece). There was no relationship between the type of primary care system for adolescents and the total number of screening and/or preventive programmes given to the adolescents (p=0.87).
Mortality and morbidity
Data on adolescent mortality and morbidity are presented in Tables 5 and 6 , respectively. There was a strong correlation Fig. 1 The distribution of primary care systems for adolescents in Europe; white=non-responding country, black=general practitioner/ family doctor system, dark grey=paediatric system, light grey= combined system between the 10-14 years old group mortality rate and the 15-19 years old group mortality rate (r=0.71; p<0.0001).
However, there was a weak correlation between the infant mortality rate and the 10-14 years old mortality rate (r=0.457; p=0.019) and no correlation between the infant mortality rate and the 15-19 years old mortality rate. When the countries were divided into three groups (lower-and upper-middle and high income) according to their GNI, there were significant differences between the mortality rates of 10-14 year olds (p=0.017). In the lowermiddle income countries, the 10-14 years of age mortality rates were significantly higher than those in higher income countries with the post-hoc Dunn test (p=0.004).
Those countries which were located in the western part of Europe had significantly higher GNIs than those countries in the eastern part of Europe (mean difference: $24,430.19; 95% CI: $15,515.9-$33,344.5; p=0.0001). In the eastern part of Europe, the mortality rate of 10-14 year olds was significantly higher than that in the western part (p=0.008).
The type of primary care system for adolescents was associated with neither the 10-14 years of age mortality rate nor with the 15-19 years of age mortality rate (p=0. 60 and p=0. 53, respectively).
Organisation of training
Pre-graduate education in adolescent medicine was offered in 14 countries in the paediatric curriculum. Training in adolescent medicine was offered in 18 countries in the context of paediatric residency programmes. Questions about adolescent medicine were included in paediatric board/certification examinations in 19 countries, while in seven, they were not. Switzerland answered this question as "I do not know." There were no paediatric board/certification examinations in Norway and Spain.
Training in adolescent medicine was offered in nine countries in the context of GP/family physician residency programmes, while in 17, it was not. Three countries (Norway, Luxemburg and Albania) answered this question as "I do not know." Questions about adolescent medicine were included in general practitioner/family doctor board/ certification examinations in eight countries, while in 11, they were not. Seven countries (Albania, Sweden, Israel, Switzerland, Estonia, Slovenia and Hungary) answered this question as "I do not know." There was no general practitioner/family doctor board/certification examination in three countries (Norway, Netherlands and Spain).
Postgraduate education in adolescent medicine was offered to paediatricians in 25 countries and to general practitioners/family doctors in 16 countries. In Fig. 2 , the proportions of countries with training in adolescent medicine at different levels and categories are presented.
Adolescent medicine was reported as a recognised subspecialty in 15 of the countries and as a certified subspecialty in two countries (Switzerland and the Czech Republic). Adolescent medicine was indicated as a certified subspecialty of paediatrics only in the Czech Republic. Switzerland did not indicate in which specialty it had a certified adolescent medicine subspecialty. Adolescent medicine was neither a certified nor a recognised subspecialty in ten of the countries (Serbia, Norway, Ukraine, the UK, the Netherlands, Latvia, Germany, Finland, Bulgaria and Luxemburg). One country answered this question as "I do not know" (Albania). Denmark did not answer this question.
There were no significant differences between the paediatric system for the primary care of adolescents In Switzerland, health nurses and school doctors mostly worked without parental guidance. Cooperation with parents and their being informed depended a lot on the adolescent himself/herself. Health care professionals also needed to evaluate if information passed on to parents were needed (PSPCA) and the general practitioner/family doctor system for the primary care of adolescents (GP/FDSA) with respect to offering pre-graduate education on adolescent medicine in the paediatric curriculum, offering general practitioner/family doctor residents education on adolescent medicine and offering postgraduate education programmes to both paediatricians and general practitioners/family doctors. However, in countries with a PSPCA, paediatric residents were more likely to be educated in adolescent medicine than paediatric residents in countries with GP/FDSA (p=0. 04).
Discussion
In this study, we describe the current status of adolescent medicine in Europe and then we tried to find out which is the best in addressing adolescents' health needs. Under the UN Convention on the Rights of the Child, adolescents' rights to a safe and supportive environment and to have a high standard of health care are being acknowledged, yet, the results of this study indicate that not every adolescent in Europe shares these simple rights [34] .
Delivery of care
As in the study by Katz et al. [23] , we also found that three different systems of paediatric primary care existed in Europe for adolescents.
Our results also showed that there was no agreement on the upper age limit of the patients cared for by paediatricians in neither paediatric outpatient nor inpatient practices in different countries. Thus, there seems to be no consensus on who the preferred doctor to treat adolescents is. Burgio and Ottolenghi [6] found similar results in 1994 for 29 European countries. There is an argument in the academic literature on this issue. Churchill et al. [7] stated that specific concerns might be better addressed within the context of routine care rather than providing separate special services for this age group if the primary care physicians were able to develop trusting relationships with their teenage patients. In the USA, adolescent medicine is recognised as a certified subspecialty for paediatricians, family physicians and internal medicine physicians, and adolescent medicine divisions are located within or related to the paediatric departments [2] . The WHO offered adolescent-friendly health services staffed by professionals who were trained to look after adolescents [36] . According to the WHO, making services adolescent-friendly was not primarily about setting up separate dedicated services. In this respect, the greatest benefit would come from improving generic health services in local communities and by improving the competencies of health care providers to deal effectively with adolescents. The WHO also stated that health services could help to meet adolescents' needs, but only if they were a part of a comprehensive programme [36] . Our proposal is the integration of a comprehensive adolescent health care programme into the primary health care system in each country. Thus, whoever gives this primary care (whether a paediatrician or a family doctor/ general practitioner) needs to be trained to look after adolescents.
In this study, from the point of view of inpatient care, the upper age limit of adolescents seems to be somewhat higher than that for outpatient care. However, as the upper age limit for hospitalisation in paediatric wards is not uniform, i.e. 18 years, in our sample, still, it appears that adolescents' rights acknowledged under the UN Convention of the Rights of the Child is not fulfilled. Thus, the upper age limit for adolescent inpatient care in paediatric wards, as well as in outpatient care, should be set at 18 years.
Most adolescents require access to universal programmes, such as immunisation, injury prevention, health education, family planning and primary medical care. Accessibility and confidentiality issues are major concerns for teenagers wishing to use services to discuss sensitive issues, such as sexual health [1, 8, 13, 27, 37] . A study from the UK showed that teenagers found it difficult to consult their GP about their mental health concerns [31] . The results of our study showed that confidentiality is not a uniformly applied practice related to adolescent health care in European countries, as confidential care in sensitive issues such as contraception and HIV was offered in only 20 and 16 of the countries, respectively. Universal programmes should be uniformly given to all adolescents and confidential practice, especially on sensitive issues, should be a part of adolescent health care. This necessitates the reconstruction of adolescent health care delivery in Europe.
Mortality and morbidity
Our data on mortality and morbidity suggested that there is a lack of standardisation with respect to the collection of data in adolescents in different countries. It is important to obtain standardised data with respect to adolescent mortality and morbidity to follow up the status of adolescent health in Europe.
The presence of a strong correlation between the 10-14 years of age and the 15-19 years of age mortality rates and the presence of a correlation between the infant mortality rate and the 10-14 years of age mortality rate, albeit low, suggest that, in 10-14 year olds, adolescent-specific causes and other causes of early childhood mortality are both influential on the 10-14 years of age mortality rate.
In the eastern part of Europe, the 10-14 years of age mortality rate was significantly higher than that in the western part. Those countries which were located in the eastern part of Europe were also those which had a significantly lower GNI than those in the western part of Europe. Thus, higher mortality rates in the eastern countries might be related to lower GNIs in these countries.
The fact that the only relationship found was between the mortality rates and geographical region suggests that it might be necessary to look for new measures possibly for those related to sociopsychocultural and educational differences between countries to evaluate the health status of the adolescent population in Europe.
Organisation of training
Our data on the demography of training in European countries in adolescent medicine showed that pre-graduate education in adolescent medicine was offered in the context of paediatric curriculum in 14 of the countries. Both the nature and the timing of adolescence give rise to the consideration that paediatrics should be the main discipline to offer education on main adolescent medicine topics.
In our study, there was a difference between general practitioners/family doctors and paediatricians with respect to their training on adolescent medicine in Europe. The sensitisation and training of all professionals involved in the curative and preventive care of adolescents is a crucial factor for the improvement of adolescent health care delivery. Despite the presence of considerable evidence showing that the training needs of health care providers on adolescent medicine were not fulfilled both from the health professional and the user perspectives in different countries [5, 12, 14, 15, 17-22, 24-26, 32] , outside the USA, there has been a rather limited systematic approach to training on adolescent medicine until recently [3, 12, 15, 23, 28, 32] . In Europe, the European Training in Effective Adolescent Care and Health programme (EuTEACH; home page at: http://www.euteach.com/) focussed on designing a curriculum that could be used in the training of physicians at both primary and specialty levels to improve adolescent health and well-being in the enlarged European community with a collaborative approach [28] .
There is a need for a systematic educational programme aimed at teaching the core knowledge and skill required by health professionals in order to provide developmentally appropriate and user-friendly services for adolescents in Europe. Training in adolescent health could be imple-mented for both undergraduates and physicians who would be involved in the care of young people in Europe. A multidisciplinary modular training programme on general and specific aspects of adolescent health could be developed in the light of previous programmes, particularly from that of EuTEACH, which could be implemented in all European countries.
The Czech Republic was the only country which reported that adolescent medicine was a subspecialty of paediatrics with a comprehensive curriculum in adolescent medicine [16] . In the UK, adolescence had been firmly on the health agenda since 1999, but delivering adolescent medicine training to all health professionals, rather than creating a separate specialty, has been the model favoured in the UK [30] . However, the need of a number of specialist adolescent physicians to coordinate adolescent health promotion at all levels and to provide leadership has also been emphasised [30] .
Our proposal is that adolescent medicine could be a certified multidisciplinary subspecialty of paediatrics and the European Paediatric Association-UNEPSA could play a key role in supporting the setting up of a certified adolescent medicine subspecialty in paediatrics to ensure the standardisation of training of health professionals and health services given to adolescents across Europe.
Limitations
There are a few limitations to our study:
& The study covered nearly 65% of the countries in Europe. This might be seen as a limitation when generalising our results to the whole continent. However, countries that have been surveyed represent 85% of the total population of EU and 91% of the population of non-EU countries. & Some responses were based on estimations and no reliability checks were conducted. & The areas covered by the questionnaire were restricted to health care and training; questions on other domains, such as research and legal issues related to adolescents, were not included. & The information was gathered from the national paediatric societies through the patronage of their chief, who might not necessarily be working in the field of adolescent medicine. As this could have resulted in a lack of data, they were asked to collaborate with a distinguished adolescent health specialist from their country in order to respond to the questionnaire in a most accurately as possible manner. & The number of responding countries to different questions varied; this reduced the power of the statistics and made it difficult to generalise the results across Europe.
Conclusions
Our results indicated that the programmes and health services for adolescents proposed by the WHO and training in adolescent medicine were not uniformly present in all countries across Europe. To improve this situation, the European Paediatric Association-UNEPSA's suggestions to improve adolescent health care and training are indicated below:
1. Organisation and implementation of a comprehensive adolescent health care programme that respects confidentiality 2. Integration of such a programme into the primary health care system of countries 3. Setting of the upper age limit of paediatric care at 18 years 4. Recognition and approval of adolescent medicine as a subspecialty of paediatrics
